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Background: A method of determining the initial symptoms and main prognostic identifiers for COVID-19 can be a key tool for physicians, especially primary care physicians. Therefore, the objective of this study was to examine the prognosis of patients with COVID-19 from two different demographic regions according to baseline and main symptoms, age, and sex.

Methods: All individuals selected from both urban and rural health centers were over 18 years of age, had COVID-19 before 2 March 2021, and were followed up with a primary care physician. All patients included in this study were recruited in terms of sex, age at the time of infection, type of contact, baseline symptoms, primary and secondary symptomatology, emergency assistance, hospitalization, intensive care unit (ICU) admission, and death.

Results: A total of 219 and 214 subjects were recruited from rural and urban health centers, respectively. Subjects with COVID-19 from rural areas were significantly older in age, with a higher proportion of men, and had significantly lower baseline and main symptoms than those from urban areas. In addition, the presence of both fever and dyspnea as the initial or main symptom is significantly associated with emergency assistance, hospitalization, and death, regardless of sex, age, and demographic area. This type of illness was reported to be significantly less frequent in the rural population than in the urban population.

Conclusion: The presence of both fever and dyspnea as both initial and main symptoms is a poor prognostic factor for COVID-19, regardless of age, sex, and demographic areas. In addition, women reported lower levels of fever and dyspnea, requiring minimal emergency assistance and fewer hospitalization, and a lower rate of mortality than men. During a COVID-19 infection follow-up, subjects in rural areas seem to have less access to medical care than those in urban areas.
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Introduction

The COVID-19 pandemic caused by the novel severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) was first identified in Wuhan, China, in December 2019 and spread rapidly around the world (1, 2). Currently, the pandemic has spread to more than 200 countries, areas, or territories, with ~464 million cases and ~6 million deaths worldwide (3). Spain is one of the most affected countries in Europe. Spain had a prevalence of 3.2 million cases since the pandemic was declared until March 2021, with 69,609 deaths. Especially, in Aragon, there were 106,860 confirmed cases and 3,265 deaths at the same time (4).

Since the start of the pandemic, the symptoms described have varied greatly, from asymptomatic to severe pneumonia and death. Symptoms are highly non-specific, with initial symptoms including fever, dry cough, asthenia, expectoration, dyspnea, sore throat, headache, myalgia or arthralgia, chills, nausea or vomiting, nasal congestion, diarrhea, hemoptysis, and conjunctival congestion (5–8). Subsequent studies added new symptoms such as neurological disorders and cardiological, otorhinolaryngological, dermatological, and hematological symptoms (9–11). In the clinical course of the first outbreak in China, of the laboratory-confirmed cases, 80% had mild or moderate symptoms, 13.8% had severe symptoms with dyspnea, tachypnea, and low oxygen saturation, and 6.1% had severe symptoms with respiratory failure, septic shock, and/or multiorgan failure (12).

On the other hand, different studies reported that both sex and age were risk factors for a poor prognosis of COVID-19 infection (13). Indeed, the mortality rate was 18.8% for patients aged over 80 years, whereas the overall mortality rate is estimated to be as high as 5% (14, 15). Another study reported that male sex, crackles, a higher fraction of inspired oxygen, and functionality were independent risk factors for mortality in elderly patients hospitalized for COVID-19 (16). In addition to sex and age, our research group identified demographic areas as another risk factor for the worst progression after COVID-19 infection in a retrospective study of 6,286 positive cases from Aragon (Spain), corresponding to the first wave of COVID-19 (17).

The response of the National Health Service (NHS), especially to primary healthcare (PHC), has been crucial in containing COVID-19. The first medical contact for COVID-19 cases is normally a PHC team, which determines the severity of symptoms, manages the follow-up of mild cases, and organizes hospital referrals for moderate-to-severe cases (17). Therefore, one of the key factors that can especially help the primary care physician during this pandemic is the prediction of the progression of a new coronavirus infection. Despite this, few studies analyzed the predictive nature of progression based on initial and predominant symptoms, and most of them are studies conducted in China (18). Several studies reported the impact that the COVID-19 pandemic has had on the PHC (19, 20). SESPAS 2022 (21) reports on the major and important changes that the PHC in Spain has undergone. A battery of measures, such as the lack of accessibility, the implementation of telephone consultation, telematic remote care, access to medical records, the promotion of electronic prescriptions, and the electronic issuance of sick leave and high work, were introduced. A study conducted in 16 European countries from primary care, reporting the effect of the pandemic on changes in patient consultations in European rural primary care, is worth mentioning. They found significant differences between countries in adopting measures for PHC. Remote teleconsultation is highly appreciated by health professionals and patients alike, but the most common form of remote consultation is still telephone consultation (22). Additionally, even fewer studies are based on strictly out-of-hospital symptom data. Therefore, the objective of this study was to analyze the prognosis [emergency assistance, hospitalization, intensive care unit (ICU) admission, and death] Fof patients with COVID-19 according to baseline and main symptoms, age, and sex in two different demographic regions according to the clinical data reported by a PHC.



Materials and methods


Study design

We conducted a retrospective study analyzing anthropometric, clinical, symptomatology, and demographic variables of all patients who tested positive for COVID-19, followed by general practitioners (GPs) from two health centers, one urban and the other in Aragon (Spain). The data were collected from 11 February 2021 to 2 March 2021 using the Electronic Clinical Record of Aragon's Health System and integrated into a fully anonymized database. The study protocol was approved by the Clinical Research Ethics Committee of Aragón (PI20/262).



Subjects

In the present study, all subjects who over 18 years were registered in urban or rural areas of Aragon (Spain), diagnosed with COVID-19, and who were monitored by a primary care doctor in one of the health centers. Being diagnosed with COVID-19 was determined by a positive result in a polymerase chain reaction (PCR) test. Each patient included in the study was recruited in terms of sex, age at the time of infection, type of contact, baseline symptoms, primary and secondary symptoms, emergency assistance, hospitalization, ICU admission, and death. Type of contact refers to whether it is known through which contact the COVID-19 infection was contracted, categorizing it into the following options: family contact, social contact, work contact, social health field (which includes infection contracted at a health center or in a social and institutional center as a residence for the elderly), unknown, and not included or provided. Symptomatology was categorized into the following primary symptoms: (a) asymptomatic; (b) fatigue, which includes asthenia, weakness, apathy, loss of mobility, and malaise; (b) fever, which includes fever higher than 37.8°C, feverishness, diathermic sensation, and chills; (c) myalgia, which includes myalgia, arthralgia, low back pain, neck pain, and back pain; (d) cough, which includes cough, productive cough, dry cough, chest pain, pleuritic pain, and flank pain; (e) sore throat, which includes odynophagia, aphonia, dysphonia, plaques, congestion, mucus, rhinorrhea, sneezing, catarrh, pharyngeal process, and rhinitis; (f) headache; (g) anosmia, which includes anosmia, hyposmia, ageusia, and dysgeusia; (h) diarrhea; (i) dyspnea which includes dyspnea, respiratory discomfort, respiratory distress, and respiratory failure; (j) anorexia, which includes anorexia and hyperoxia; (k) irregular lung auscultation (ILA), which includes crackles, rhonchi, and wheezing; (l) somnolence, which includes drowsiness, lethargy, disorientation, confusion, and tremor at rest; (m) bacteremia, which includes bacteremia, sepsis, prerenal renal failure, and multi-organ failure; (n) hypotension, which includes hypotension and dizziness; and (o) skin disorders, which includes skin lesions, acrocyanosis, and aphthae.



Statistical analysis

Continuous variables are expressed as mean ± standard deviation (SD) or median (25–75th percentile) as applicable, and categorical (nominal) variables are reported as percentages of the total sample. Differences between independent variables were calculated by the Student's t-test or the Mann–Whitney U test, as appropriate, while categorical variables were compared using the chi-squared test. Differences between independent variables were calculated by adjusting for sex and age using a linear regression model. Multivariable regression based on death, hospitalization, or emergency assistance was analyzed using binary logistic regression. All statistical analyses were performed with R version 3.5.0 (23), and their significance was set at a p-value < 0.05.




Results

Of the 21,337 inhabitants aged over 18 years in both rural and urban health centers, 433 subjects (2.02%) were diagnosed with COVID-19 and followed up by a GP. Regarding clinical characteristics, we found fever, cough, and sore throat as the most prevalent baseline symptomatology. In addition, subjects reported 20.09% of emergency assistance, 14.332% of hospital admissions, 0.6% of ICU admissions, and 8.78% of deaths (Table 1).


TABLE 1 Clinical characteristics according to the demographic area.
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Of the 4,880 inhabitants belonging to rural health centers, 219 (4.48%) were diagnosed with COVID-19 and followed up by a primary care doctor. Of the 16,457 inhabitants belonging to urban health centers, 214 (1.30%) were diagnosed with COVID-19 and followed up by a primary care doctor. Compared to subjects in urban areas, those diagnosed with COVID-19 in rural areas were significantly older in age and were predominantly men (Table 1). Additionally, we found that subjects in rural areas reported fewer baseline and main symptoms. Table 1 shows clinical characteristics and baseline symptomatology according to the demographic area. We found that patients in rural areas reported significantly lower levels of fatigue, myalgia, cough, sore throat, headache, anosmia, diarrhea, and dyspnea than those in urban areas (p < 0.001 in all cases, except the cases of cough, anosmia, and dyspnea symptoms, respectively). Concerning the primary symptoms, subjects in rural areas reported significantly lower levels of fatigue, myalgia, cough, sore throat, headache, anosmia, and diarrhea than those in urban areas (p < 0.001, except in headache and anosmia). Of the total number of patients in both rural and urban health centers, we found that 87 (19.6%) patients required emergency assistance, 62 (13.9%) were hospitalized, three required ICU admission, and 38 (8.57%) died. Despite the different reported symptoms, we did not find significant differences between the two groups in terms of emergency assistance, hospitalization, or ICU admission. Only the percentage of deaths was significantly higher in patients diagnosed in the urban population than in those diagnosed in the rural population (p = 0.002, Table 1).

Additionally, Table 1 shows the modes of transmission according to the demographic area. We found that patients in rural areas reported the social health field as the most frequent mode of transmission, while patients in urban areas reported family contact as the most common mode of transmission (p < 0.001). In addition, we observed that the modes of transmission were better recollected by those in urban areas, where they were not provided in only under 10% of the cases, compared to those in rural areas, where more than 30% of the cases were unaccounted for.

Of the 433 patients with COVID-19 in both rural and urban health centers, 185 (42.7%) were men, 248 (57.3%) were women, and subjects from both sexes had similar ages (p = 0.863, Table 2). Regarding baseline and main symptoms, women reported lower levels of fever and dyspnea as baseline symptoms and a higher percentage of anosmia as the main symptom than men (p = 0.025, p = 0.036, and p = 0.041, respectively, Table 2). Concerning the main symptoms, we only found differences in the prevalence of anosmia. This symptom was significantly higher in women than in men (p = 0.027, Table 2). However, despite a few differences with regard to symptomatology, men needed more emergency assistance, higher hospitalization rates, and higher mortality rates than women (p = 0.002, p = 0.001, and p = 0.009, respectively, Table 2).


TABLE 2 Clinical characteristics according to sex.
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Table 3 shows multivariate regression based on hospitalization, death, or emergency assistance as a function of baseline symptomatology. In all cases, the absence of baseline fever, being young, living in rural areas, or being a woman are protective factors with respect to the probability of being admitted to the hospital, dying, or requiring emergency care. In addition, in the case of hospitalization, the absence of dyspnea is a protective factor against being admitted to the hospital. The case of mortality is especially striking, where we noticed that the absence of fever and dyspnea, a younger age, living in rural areas, and being a woman explained more than 48% of the chances of death due to COVID-19 (Table 3).


TABLE 3 Multivariate regression based on hospitalization, deaths, or emergency assistance as a function of baseline symptomatology.
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In the same regard, the main symptoms revealed an increased likelihood of ending up hospitalized or requiring urgent care (Table 4). Patients who do not have fever, are younger, live in rural areas, and are women have a lower probability of requiring hospitalization, with these factors accounting for up to 25% of the probability. Similarly, the need for emergency assistance depends on the presence of fever, dyspnea, age, demographic area, and sex. We found that the absence of fever and dyspnea, younger age, living in rural areas, and female sex are protective factors requiring emergency assistance, with these factors accounting for a probability of up to 24% (Table 4).


TABLE 4 Multivariate regression based on hospitalization or emergency assistance as a function of main symptomatology.
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Discussion

Our study analyzed exclusively external hospital data, collected from two health centers, one in a rural area and another in an urban area, showing that the presence of fever and dyspnea, as both initial and main symptoms, in addition to age and male sex, are risk factors for a worse prognosis after COVID-19 infection. In addition, it is interesting to highlight that the Spanish public system is practically universal; therefore, the results can be extrapolated to the general population. We found huge differences between the symptoms reported according to the demographic area and sex, with greater symptoms reported by the male and urban populations.

According to clinical symptoms, laboratory indicators, and imaging findings, COVID-19 is classified as mild, normal, severe, and critical. A subject is determined to have severe COVID-19 if any of the following diagnosis criteria are satisfied: shortness of breath with a respiratory rate >30 times/min, oxygen/saturation >93% at rest, or arterial blood oxygen partial pressure < 300 mmHg (24). Pulmonary imaging showed that the lesions significantly progressed within 24–48 h, and >50% were managed according to severity (25). According to the analysis of existing clinical characteristics, patients with severe COVID-19 tend to have dyspnea after 1 week, and in some cases, moderate to low fever. Severe cases were more likely to rapidly deteriorate, affected by septic shocks, metabolic acidosis, and coagulopathy, generating a multiorgan failure (26). Therefore, it is necessary to predict the prognosis of COVID-19 as early as possible. For this reason, numerous articles attempted to ascertain the initial clinical symptoms that allowed the identification of high-risk patients. For example, the meta-analysis by He et al. shows that fever and dyspnea, among other symptoms, frequently occurred in patients with severe COVID-19 pneumonia, concluding that these patients should be closely monitored to prevent disease deterioration (18). Similarly, the study conducted by Richardson et al. on 5,700 hospitalized patients between March and April 2020 in 12 hospitals in the New York City Area reported that more than 30% of patients had fever and more than 15% presented dyspnea at triage (26). In our case, we found that the presence of fever and dyspnea, in both initial and main symptoms, are significantly associated with hospitalization, emergency assistance, and death, regardless of age, sex, and demographic area. In other words, fever and dyspnea are independent risk factors to worsen the prognosis for COVID-19. Therefore, patients who exhibit these symptoms should be closely monitored to prevent disease deterioration, particularly in the elderly and in male patients. With the pandemic now achieving the status of a flu, these symptoms could be incorporated into the detection protocols for severe COVID-19 so that they would be screening questions to categorize and to be able to identify the patient who are at the greatest risk.

In addition, we separately analyzed initial and main symptomatology with the initial hypothesis that the evolution of symptoms could vary substantially in the same person. However, we found that those patients who have fever and dyspnea as baseline symptoms also have them as their main symptoms and are those that require more medical attention and have a worse prognosis of COVID-19. Although, fever and dyspnea have already been reported by other studies as alarm symptoms, which indicated a worse evolution after COVID-19 infection (18, 26, 27). Our study shows for the first time that the presence of these symptoms among the initial symptoms is also an indicator of a worse prognosis and evolution due to COVID-19.

Both age and sex have been considered as independent risk factors for a poor prognosis of COVID-19 in several studies, such as the study conducted by Grasselli et al. (28) on 3,988 patients with COVID-19 hospitalized in ICUs in Italy. In this study, the authors reported that both age and male sex are independent risk factors associated with mortality. In this regard, the OpenSAFELY cohort study, with 17 million adult patients in England, demonstrated that COVID-19-related deaths were associated with male sex, regardless of age, low income, smoking, pre-existing diseases, and ethnicities (29). Sex susceptibility has been analyzed in different pathologies, showing that women seem to be the strongest sex, facing diseases such as hypertriglyceridemia (HTG), type 2 diabetes, cardiovascular disease (CVD), or chronic obstructive pulmonary disease, among others, which has usually been attributed to a better immune system and hormonal system. However, although women indeed present a lower prevalence of CVD, a later age for the diagnosis of diseases such as diabetes or HTG, and lower mortality, they also suffer from a situation of underdiagnosis in most diseases (30–33). Some articles hypothesized that it would be role of androgens to detect the progression and prognosis after COVID-19 infection, since the spike proteins of the SARS-COV2 virus would use the transmembrane protease serine 2 for entry into the host (34). Nonetheless, most studies found differences in the immune system of each sex (35, 36). In fact, one study carried out by Takahashi et al. published in the journal Nature demonstrated that male patients had higher plasma levels of innate immune cytokines, such as IL-8 and IL-18, along with more robust induction of non-classical monocytes. In contrast, female patients had more robust T-cell activation than male patients during the SARS-CoV-2 infection. Furthermore, they found that a poor T-cell response was negatively correlated with the patients' age and was associated with a worse disease outcome in male patients but not in female patients (37). With respect to age, several studies reported that age is probably the most important prognostic risk factor for COVID-19, and this effect could be explained by a greater number of comorbidities associated with elderly people, in addition to a more weakened immune system (35, 38–43). In our study, we found similar results to those previously published, reporting that age and male sex are independent risk factors for a worse prognosis after COVID-19 infection to show that the elderly and male sex have significantly higher probabilities of requiring hospitalization, emergency assistance, or even death.

An interesting point is the high percentage of registered deaths, which exceeds 8% in both rural and urban health centers. This percentage is much higher than the current mortality rate, which slightly exceeds 1% in Aragon and is below 1% across Spain nationally (44, 45). These differences can be explained because the data correspond to the period prior to the full vaccination of the Spanish population, which has largely decreased mortality after infection with COVID-19 (46, 47). Indeed, the mortality rates in the first wave exceeded 30% in Spain and Aragon (17), which is similar to other European countries such as Italy, France, or the UK (48, 49).

Regarding demographic differences, we found that patients in rural areas reported much fewer symptoms than those in urban areas. These differences could be explained by a combination of factors, including epidemiological and population factors, such as population density, distribution by age and sex, the prevalence of underlying diseases, and the lower access and health resources of the rural population (50). However, we found that the percentage of deaths was significantly higher in urban areas than in rural areas, which was contradictory to what was expected, since the rural population also has a high proportion of men and subjects who are old. These percentages could be explained by the different number of inhabitants belonging to each health center. If we determine the percentage of mortality according to all inhabitants belonging to each health center, almost 5,000 inhabitants in rural areas vs. more than 16,000 inhabitants in urban areas, we found that the percentage of deaths is significantly higher in rural areas than in urban areas, which is in line with the results that were previously published (17). Regarding the studies and reports conducted in PHC, the impact of mortality in Spain was one of the highest in the world. According to data from the updates of the Ministry of Health of Spain, mortality in the first wave of the pandemic was 20% in people over 70 years of age. In the first wave of the pandemic, mortality was 21.5% in a PHC cohort conducted on people aged over 65 years. In another study conducted in the same period, age was observed to be the main factor associated with mortality in patients with COVID-19, along with male sex, diabetes, dyslipidemia, and heart failure (21, 51).

Finally, another interesting point to comment on is the different modes of transmission between urban and rural regions. Patients in rural areas were found to be infected mostly in health centers, followed by the family environment. However, for patients in urban areas, the majority route of contagion was through family. It is true that the distance to hospitals is greater in rural areas than in urban areas, and the logistic accessibility is more difficult; however, these data obtained in our study may be more related to the sociodemographic characteristics of the rural population. In Spain, 28.5% of the rural population is over 65 years of age, while in urban areas it is only 18.5%. The aging of this population entails a greater use of social health centers by the elderly and, with it, more possibilities of infection in these centers. Magallón-Botaya et al. described in their study that rural areas are usually further away from urban cities and are inhabited by an elderly population with greater social isolation and less need to travel for work, so it is very likely that the elderly population has been especially cautious in the social and family environment in the face of the pandemic (17, 45). Similarly, it should be noted that there is a higher percentage of subjects in rural areas who have not identified the form of contagion, which would be another point of confirmation of low access to the available health system in rural areas.


Limitations

Our study has some limitations. First, one of the limitations lies in the data collection, that is, data were obtained through the Electronic Medical Record of Aragon's Health System, which relies on the data collected by the primary care physician. In addition, it is important to mention the training received by professionals in both rural and urban centers as well as the similar number of professionals in each of them, so there seems to be no bias of this type in the registry. Therefore, this same point allows us to compare the registry systems of two health centers with different demographic regions and confirm the previous results. Second, the data collection only includes individuals who have been followed up by the GP, thus excluding cases that went directly to the emergency room or individuals coming from nursing homes, which normally have their own clinic. Therefore, the mortality percentages may not correctly represent those of the population, although this was not one of the objectives of the present study. Despite this, this study provides important information on the COVID-19 pandemic in our environment, analyzing the demographic factor and pointing out those individuals that are at a greater risk of complications and symptoms that deserve more exhaustive control to avoid a bad evolution.




Conclusions

In conclusion, the presence of fever and dyspnea as both initial and main symptomatology is a worse prognostic factor for COVID-19, regardless of age, sex, and demographic areas. Fewer women reported fever and dyspnea at baseline symptomatology, as well as lower emergency and hospital assistance and mortality, than men, which indicates that the immune system of women is more efficient in managing a COVID-19 infection. On the other hand, subjects in rural areas reported less initial and main symptomatology than those in urban areas, as well as lower determination of its form of contagion, indicating that this population has received less follow-up. This could partly explain the higher mortality experienced in both rural and suburban areas among the population of Aragon, Spain.
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